(12) INTERNATIONAL APPLICATION PUBUSUED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
12 January 2006 (12.01.2006) 




PCT 



(10) International Publication Number 

wo 2006/004256 Al 



(51) International Patent Classification^: 



HOIS 5/18 



(21) International Application Number: 

PCT/ICR2005/000847 

(22) International Filing Date: 23 March 2005 (23.03.2005) 

(25) Filing Lango^e: English 

(26) Publication Language: English 



(30) Priority Data: 
10-2004-0020485 



25 March 2004 (25.03,2004) KR 



(71) Applicant (for all designated States except US): 
POSTECH FOUNDATION [KR/KR]; San 31, Hy- 
oja-dong, Nam-gu, Pohang-shi, Kyungsangbuk-do 
790-784 (KR). 

(72) Inventors; and 

(75) Inventors/Applicants (for only): KWON, 0*Dae 
[KR/KR]; Department of electronic and electrical en- 
gineerin, g, POSTECH, San 31, Hyoja-dong, Nam-gu, 
Pohang-shi, Kyungsangbuk-do 790-784 (KR). BAE, 



Joongwoo [KR/KR]; Military Apt. 139-104, Namseon-ri, 
Namseon-myeon, Gyeryong-si, Chungcheongnam-do 
320-754 (KR). AN, Sung^ae [KR/KR]; 331-2 Yeonsan 
1-dong. Yeonje-gu, Busan 611-814 (KR). KJM, Dongk- 
won [KR/KR]; 484-15 Dunchon 2-dong, Gangdong-gu, 
Seoul 134-822 (KR). 

(74) Agent: JANG, Seong Ku; 17thFL, KEC Building, 275-7, 
Yangjae-dong, Seocho-gu, Seoul 137-130 (KR). 

(81) Designated States (unless otherwise indicated, for every 
kind (f national protection available): AE, AG, AL, AM. 
AT, AU, AZ, BA, BB, BC, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KZ, LC, LK, LR, LS, LT,LU, LV,MA, MD, MG, 
MK, MN, MW, MX, MZ, NA, NX, NO, NZ, CM, PG, PH, 
PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW 

(84) Designated States (unless otherwise indicated, for every 
kind ^ regional protection available): ARIPO (BW. GH, 
GM. KE. LS, MW, MZ, NA, SD, SL, SZ, TZ. UG, ZM, 

[Continued on next page] 



(54) Title: PHOTONIC QUANTUM RING LASER FOR LOW POWER CONSUMPTION DISPLAY DEVICE 



100 



o 




(57) Abstract: A three-dimensional (3D) 
photonic quantum ring (PQR) laser for a low 
power consumption display, wherein the PQR 
laser has a sufficient small radius to adjust an 
inter-mode spacing (IMS) of oscillation modes 
discretely multi- wavelength-oscillating in an 
envelope wavelength range within the gain profile 
of a given semiconductor material of the PQR 
laser so that the IMS has a maximal value and 
the number of the oscillation modes is minimized. 
The PQR laser exhibits multi-wavelength 
oscillation characteristics according to a 3D 
toroidal cavity structure, and is designed to exhibit 
a threshold current lower than those of LEDs and 
to have multi- wavelength modes in an envelope 
wavelength range of several nm to several tens of 
nm. The PQR laser consumes reduced power while 
maintaining desired color and high brightness 
equal to those of the LEDs, through an adjustment 
of the multi- wavelength oscillation characteristics 
and IMS of the PQR laser. 
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